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Abstract
Radio Frequency spectrums designated by the FCC broadcast almost
all mediums of communication, in both licensed and unlicensed bands,
within the United States. As technology rapidly grows however, the
availability of open frequencies will quickly decrease. Our goal is to
design and experimentally test a system that allows for secondary users
to access frequency bands that are not currently being optimally used
by the primary users and also determine the effects of mobility on the
ability for a sensor to accurately find frequencies by determining an
appropriate power level for communication. This system, we will be
able to expand the efficiency of idle channels that are reserved, but not
optimally used and further expand the ability to learn and use wireless
systems and signals as a viable means of communication.

Overview

Spectrum sensing analysis plays a vital role in the ability to continue to
innovate and expand wireless communication. In the United States, the
radio frequency spectrum is then allocated by both the Federal
Communications
Commission
(FCC)
and
the
National
Telecommunications and Information Administration (NTIA). Within the
allocations are many free and restricted bands, some of which are cellular,
Wi-Fi, and Radio [1]. There is however, an impending threat of bandwidth
shortages throughout the United States as well.

System Model
Figure 1 displays how devices are able
to opportunistically communicate on
available frequencies; the developed
system in this poster deals with the
spectrum sensor.
There are three major components
• Scan each Frequency in List
• Determine Power of each
• Filter out active channels based on
Fig. 1
System of Communication
Threshold
between Database and
• Report Idle channels to database
Communication Devices

Objective
The goal of this project is to develop a system using LabVIEW in which
USRP devices can be used to:
1. Generate a list of frequencies to be checked for power in dBm
2. Scan each frequency and compile each with the date, time, location (in
latitude and longitude, altitude), and power
3. Apply a filter of a selected threshold amount of power
4. Report that all aspects of the scanned frequency to database for use in
Dynamic Spectrum Access
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Methodology

These graphs shows an
indoor and outdoor
spectrum scan of FM
Radio Frequencies in
order to determine an
appropriate
threshold
limit. The top graph
shows an indoor scan
and the bottom graph
shows an outdoor scan.

When the device scans a band for activity there is a level of noise that it
will also pick up through the spectrum. This noise can be intrusive to the
signal, however using methods of energy noise detection, we can limit the
intrusive nature of it.

We then consider two equations:
On the left: 𝑟𝑖 is is the signal that received, 𝑛𝑖 is the zero-mean
2
additive white Gaussian noise (AWGN),i.e., 𝑛𝑖 ∼ N (0, σ𝑖 ), and s is
the transmitted signal
On the right: received energy amplitude and λE is the pre-defined
energy threshold.

Results
Results from the spectrum scan are
plotted using the geolocation data
that was recorded with the
observed power. This information
is stored in our database and can
be accessed in real time.

To measure the ability of the sensor
to accurately sense the active signal,
we conducted an experiment where
the sensor and transmitter of the
active channel were in stationary
locations. In each trial, the gain of
the active channel was increased and
the sensor observed the power.
By comparing the cross section of
these two probabilities, we
determined the approximate best
threshold that the sensor should be
using at the gain the active channel
is being transmitted.

Conclusion
These graphs shows a series
of spectrum scans in order
to test signal strength of
occupied Wi-Fi signals in
order to create a testbed for
threshold limiting. From the
top to the bottom: a scan
with no active channels, a
scan with one active
channel and a scan with two
active channels. We are able
to verify that at close
distance, both bandwidth
and threshold limiting are
reliable to determine an
active channel.

To conclude, we developed a system model to set and the ability to
determine received power of a signal using the Universal, and
experimentally test a system in which a database can store a series of
sensor scans to later be used for communication between devices. We
also created a program to be able to visually see the active and idle
channels that are received by the sensor and created a threshold value to
determine at what power is considered to be active
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